Radio-iodination of Angiotensin II
The angiotensin peptide was dissolved in 0.5 M PBS pH 7.5 at a concentration of 1 mM. 10µL (37 MBq, 1 mCi) of [
125 I]Na (PerkinElmer) was added to 10 µL of the peptide solution. The reaction was initiated by adding 10 µL of a freshly prepared chloramine T solution (1 mg/ml in 0.5 M PBS pH 7.5). The mixture was allowed to react at room temperature for 2 min with intermittent stirring. The reaction was stopped by addition of 400 µL of a freshly prepared Na 2 S 2 O 5 solution (2 mg/ml in 0.5M PBS pH 7.5). The mono-iodinated angiotensin II was separated from the unreacted radioiodine and the unlabelled peptide with an HPLCreverse phase system on a C18 column. The peptides were eluted from the column with 0.1 % trifluor-acetic acid (TFA) and 10 % acetonitril for 5 min followed by a linear acetonitril gradient of 10 to 50 %.
Competition binding on the AT1-R
Competition binding experiments were performed on crude plasma membranes of HEK293T cells transiently expressing the HA-AT1-R. Plasma membranes (15 µg) were incubated in a 90 µL solution of 50 mM Tris/HCl pH 7.2, 5 mM MgCl 2 , 1 mg/ml BSA containing [
125 I]-Angiotensin II (3 nM final concentration) and varying concentrations of cold ligand. The solution was incubated for 30 min at 30°C and bound ligand was separated from free by vacuum filtration through GF/C filters pretreated for 1 h with 0.5% polyethylenimine. Radioactive bound ligand was estimated by liquid scintillation spectrometry. pKi/Ki values were obtained from competition curves analysis with GraphPad Prism v5 software.
Bioluminescence Resonance Energy Transfer (BRET) measurements
BRET experiments were performed as previously described 4 . Receptor and G protein-or β-arrestin-encoding constructs were transiently cotransfected into HEK293T cells as indicated in the figure legends. Forty-eight hours after transfection, cells were washed with PBS, detached in PBS / 5 mM EDTA and resuspended in PBS / 0.1% (w/v) glucose at room temperature. Gprotein activation experiments were performed using BRET2. For this purpose, cells were distributed (80 μg of protein per well) in a 96-well microplate (Wallac, PerkinElmer Life and Analytical Sciences) and incubated in the presence of the different ligands for 2 min. BRET2 between RLuc8 and GFP10 was measured immediately after the addition of the RLuc substrate coelenterazine 400a (5 μM, Biotum). In contrast, β-arrestin recruitment was assessed using BRET1. Cells were distributed (80 μg of protein per well) in a 96-well microplate, incubated with 5 µM coelenterazine h for 7 min, then stimulated with ligands. For kinetics studies, BRET1 between RLuc and Venus was measured immediately after ligand injection and collected at 20 s intervals for 15 min. For β-arr2 dose response curves, BRET was measured 15 min after ligand addition. Readings were collected using a modified Infinite F500 (Tecan Group Ltd) as previously described 4 . The BRET signal was calculated by the ratio of GFP10 (510-540 nm) to RLuc8 (370-450 nm) for BRET2 readings or Venus (520-570 nm) to RLuc (370-480 nm) for BRET1 readings.
Intracellular Calcium Mobilization Assay.
Calcium production was measured in HEK293T cells stably expressing mitochondria-targeted apoaequorin and transiently transfected with HA-AT1-R. The assay is based on luminescence emission of mitochondrial aequorin following intracellular Ca 2+ release and was performed as described in {Sauliere, 2012 #10}.
Immunofluorescence confocal microscopy
For immunofluorescence, HEK293T cells were transiently transfected using X-TremeGENE 9 DNA in 6-well plates containing glass coverslips precoated with poly-L-Lysine (SigmaAldrich). Forty-eight hours after transfection, cells were serum-starved for 2 h then stimulated with the different ligands. Reactions were stopped on ice and cells were fixed for 20 min in 4 % paraformaldehyde, then washed with PBS and mounted with Mowiol containing DAPI. Confocal images were acquired using a LSM 780 microscope, piloted by manufacturer software, with a × 63 Plan-Neofluar objective (Carl Zeiss). Colocalization between proteins (correlation coefficient) was analyzed using the Manders coefficient 5 using ZEN software.
Quantification of Cell Surface Receptors by ELISA
Twenty-four hours post-transfection of HEK293T cells with pcDNA3.1(+) (control) or different levels of vector encoding HA-AT1-R (for G-protein activation) or HA-AT1-RVenus (for βarr2 recruitment) in the presence of constant levels of vectors encoding either the heterotrimeric G protein subunits (Gαq-RLuc8 or Gαi3-RLuc8, GFP10-Gγ2 and Gβ1) or encoding RLuc-βarr2, cells were split into 24-well plates (300.000 cells/well). Twenty-four hours later, cells were fixed in 4 % paraformaldehyde, saturated with PBS/1 % BSA, and incubated with the primary anti-HA antibody (clone 16B12, Covance) and then with HRPlabeled secondary antibody (Sigma) After washing, the immunoreactivity was revealed by the addition of the HRP substrate 3,3',5,5'-Tetramethylbenzidine (BD Bioscience San Diego, CA) according to manufacturer's instructions and the plates were read at 450 nm in a microplate reader (Varioskan Flash, Thermo Electron). OD obtained for control condition (background) was subtracted from each OD obtained with cells expressing different HA-AT1-R expression levels.
Total RNA isolation and real-time quantitative RT-PCR
Total RNA extraction from abdominal aorta was performed using Trizol according to the manufacturer's instructions (TRI Reagent®, Molecular Research Center). First-strand cDNA was synthesized using the superscript II RT-PCR system (Invitrogen) with random hexamers. Negative controls without reverse transcriptase were conducted to control for the absence of genomic DNA contamination. 
Vascular reactivity studies
KO-AT1-R mice (B6.129P2-Agtr1a tm1Unc /J) were purchased from the Jackson Laboratory while wild-type and (WT) C57/Bl6 mice were purchased from Harlan laboratories. All studies were performed on male and age-matched mice. Experimental animal protocols were carried out in accordance with the French regulation guidelines for animal experimentation. After anesthesia with pentobarbital sodium (50 mg/kg, ip) of WT and KO mice, the abdominal aorta was excised, cleaned of fat and connective tissue and cut into rings (2 mm in length). Aortic segments were then suspended in individual organ chambers filled with Krebs buffer (5 mL) with the following millimolar composition: 118.5 NaCl, 25 NaHCO 3 , 4. 2 and maintained at 37°C. Isometric force was recorded with a tension transducer and data continuously collected (Biopac System). Aortic rings have been submitted to an optimal tension of 0.7 g which was readjusted every 15 min during a 60-min equilibration period. The vessels were left at this resting tension throughout the remainder of the study. Rings were repeatedly contracted with 60 mmol/L KCl until reproducible responses were obtained. Thereafter, vessels were incubated first for 30 min in presence or absence of Ang1-7 (1 µM) with or without antagonists and further cumulative phenylephrine (PE) or AngII concentration-response curves have been constructed with cumulative incremental concentrations (1 nM to 1 mM). Tables   Table S1 . Potency of RAAS peptides on AT1-R-mediated Gq, Gi3 and -arr2 activation measured by BRET assays in HEK293T cells. Results were obtained from experimental data from Fig. 1B and 2B and represent the mean of EC 50 (nM) or pEC 50 ± S.E.M, n.a. not applicable. Asp-Arg-Val-Tyr-IleHis-Pro Table S3 . Maximal efficacies (Emax) of RAAS peptides on BRET assays sensing AT1-Rmediated -arrestin2 recruitment by measuring the interaction between AT1-R-Venus and RLuc8--arr2 or -arr2-RLuc8. Results were obtained from experimental data shown in Fig. 4A and B and are expressed as the percentage of the maximal β-arrestin2 recruitment promoted by AngII and represent the mean ± S.E.M.. F values were obtained from a fit comparison (nul hypothesis = One-phase association; alternative hypothesis = Two phase association Gα-RLuc8/GFP10-Gγ2 HEK293T cells co-expressing Gq-RLuc8 or Gi3-RLuc8 with GFP10-G2 and untagged G1 isoform in the presence of HA-AT1-R were stimulated or not (vehicle) with 10 µM ligand for 2 or 10 min. Results are expressed as the difference in the BRET signal measured in the presence or absence of ligand. Data represent the mean ± S.E.M. of 3 to 4 independent experiments. Statistical significance between 2 min ligand stimulation and 10 min ligand stimulation was assessed using a paired Student's t-test (* P˂ 0.05). calculated from AngII-dose response curves (upper panels) in presence or absence of 10 µM Ang1-7 were plotted as a function of relative HA-AT1-R expression level. The EC50 of AngII are identical in the absence or presence of Ang1-7 whatever the AT1-R expression levels since the slope of the regression line is not significantly non-zero. Hence, the parallelism between the two regression lines reveals that receptor expression level does not influence the potency of Ang1-7 to antagonize AngII. Of note, Ang1-7 antagonism is significantly higher for AngII/Gi3 than for AngII/Gq (Unpaired t-test with welch's correction P= 0.0035). 
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Figure S9 Statistical significance of co-localization in the absence or presence of ligand as well as between ligands was assessed using one-way ANOVA followed by Dunn's test ( *** P<0.001, * P<0.05, n.s, not statistically significant, # P<0.001).
All peptides promoted rapid -arr2 recruitment to AT1-R with similar AT1-R/-arr2 co-localization after 2 min treatment in agreement with the BRET results). However, over time, a different intracellular routing emerged between AT1-R and b-arr2 depending on the peptide that was visible from 5 min stimulation. While 80% of internalized AT1-R still co-localized with -arr2 after 60 min AngII and AngIII stimulation, only 40% colocalization was measured with AngIV and Ang1-7. The mobilization of -arr is dependent on the overexpressed AT1-R since no AngII-dependent punctate structure staining of -arr was detected in the absence of AT1-R expression ( Figure S10 ). These results most likely argue for AngIV and Ang1-7 both acting as agonists for -arr recruitment to the AT1-R, but with different -arr recruitment modalities than those of AngII and AngIII. qRT-PCR analysis of mRNA expression levels of Mas-R or AT2-R in total RNA extracted from 2-month old WT or AT1-R KO mice abdominal aorta. Data represent the mean ± S.E.M. of at least 4 mice. Statistical significance was assessed using unpaired 2-tailed Student's t test (n.s. non significant). was promoted by incubation of aorta rings from WT (C57Bl/6) with different concentrations of AngII during 30 min pretreated or not (control-vehicle) with 1 µM Ang1-7 alone or in combination with 1 µM A-779 Mas-R antagonist. Data represent the mean ± S.E.M. of contractile response obtained in at least 4 mice. Statistical significance was assessed using two-ways ANOVA followed by Bonferroni test (*P < 0.05 compared with Ang1-7).
